Coronary artery disease and angina pectoris are frequently associated with disordered myocardial function which may cause abnormalities in precordial motion, heart sounds, 
Precordial motioni may be externally recorded by a number of methods including kinetocardiography6 vibrocardiography7 impulse cardiography,8 and fiberoptics.9 Subsequent discussion refers to records obtaiined by apexcardiography. Several authors have discussed the requirements of recording equipment as well as the proper techniic for the performance of apexcardiography.'0-' It is important to avoid usinig a microphonetransducer system with a too-short time constanit. Although utilized frequently for Si j' fXTERNAL PHO2 poio1 -N-OEXTERNAL PHONG apexcardiography, such equipment may produce artifactual tracings. The sharpened peaks and valleys thus obtained may in fact be distortionis of the true complex which may also lead to errors in the timing of events by apexcardiography.'1417 The apexcardiogram is usually performed with the patient lying on his left side. The microphone is held directly on the apical impulse either manually or with a band, and recordings are made during quiet or held respirationl. Technically satisfactory tracinlgs may not be obtainable in patients with pulmonary emphysema, severe right ventricular hypertrophy, exogenous obesity, pleural effusion, or mediastinal disease. A norrmal apexcardiogram and a simultaneous left ventricular high-fidelity pressure recording obtained with a catheter-tip micromanometer is shown in figure 1 . The a wave corresponds msec. This is followed by the rapid filling wave, the peak of which correlates with the physiologic third sound or its pathologic counterpart, the ventricular diastolic gallop ( fig. 2 ). The slow filling xave is an inconstant feature. 12 In patients with coronary aitery disease the a-waxve percentage amplitude (aWPA) (awave amplitude/e to O-point amplitude) may be increased ( fig. 3) fig. 5 . During inspiration the pulmonic component normally follows the aortic closure sound by 20-40 msee, and during expiration the sounds merge. About two thirds of the inspiratory widening is ascribed to an increase in the Q-P2 interval and about one third to shortening of the Q-A2 interval.37-39 Paradoxic splitting is usually caused by prolongation of the Q-A2 interval rather than by shortening of Q-P2. Normal directional respiratory movements of Q-A2 and Q-P2 are preserved in paradoxic splitting; but because Q-A2 is prolonged inspiration results in fusion rather than splitting of the two components. documented by a phonocardiogram can be deceptive since fading of the second sound during inspiration may be interpreted as a single sound. The stress of exercise may bring out an atrial gallop in patients with coronary heart disease, particularly if angina pectoris develops during the test. Proudfit reported the appearance of an atrial gallop in 16 of 24 patients in whom angina was precipitated by exercise.4l`The effectiveness of a Master's twostep test in bringing out gallops was reported by Aronow and co-workers who recorded atrial gallops at rest in 43 of 100 patients with angina pectoris, and in 94 immediately following Masters two-step exercise. Fortynine patients developed angina pectoris during exercise, all of whom also developed an atrial gallop. These authors also reported an atrial gallop at rest in 14 of 100 age-miatched persons (mean age 51 years) with no clinically evident heart disease, and in 29% following exercise. A low-frequency recording cutoff of 25 Hz may have contributed to the high inicidence of atrial gallops recorded by these authors. Isometric exercise such as maximal sustained handgrip may result in an atrial gallop in patients with coronary heart disease57T ( fig. 6 ). An advantage of isometric stress is that phonocardiographic recording and auscultation can be performed during the exercise.
The hemodynamic abnormality associated with an atrial gallop in coronary heart disease, as with an accentuated apical a wave on the apexcardiogram, is a prominent left ventricular a wave resulting in an elevated left ventricular end-diastolic pressure. (Left) Total PEP ritay be divided as folloes: (I) m7zeasuremenierit ot Qsl interval and the interval frontn S1 to aortic pressure rise (EXT ICT); ancd (2) mfieasurenment of the interval from the Q wvave of the ECG to u of the AGC (QCi) antd the interval from the u point to aortic pressure rise. Since the u pofoit of the ACG corresponds to the onset of rapid left ventricular pressure rise (see fig. 1 ), ICT measured from the ACG is referred to as "TRUE" ICT. Note that "TB3UE" ICT is longer than EXT ICT since the u point of the ACG occurs bhfore S,. ( Attention has been focused primarily on two abnormalities of systolic time intervals which may result from cardiac dysfunction: (1) prolongation of PEP and (2) abbreviation of LVET. Both of these abnormalities have been found in patients with hypertensive heart disease, cardiomyopathy, and arteriosclerotic heart disease.31 97 In some instances, it has been possible, using systolic time intervals, to distinguish between various degrees of myocardial dysfunction. For example, mean PEP and LVET were normal in patients with hypertensive heart disease when cardiac function was compensated, but PEP prolonged and LVET shortened during heart failure.41 In patients with angina pectoris, Pouget and co-workers42 reported a longer mean preejection period and shorter left ventricular ejection time than in a control group. Perry and co-workers82 found normal preejection periods and PEP/LVET in patients with coronary artery disease who had normal left ventricular cineangiograms. However, in those patients with coronary artery disease and abnormal left ventricular cineangiograms, PEP 
